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Spectral Coverage: Zenith Optical Depth
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Evolution of Microwave Tropospheric Soundings
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Spectrum Physics: Opague and Window Channels

satellite
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Window Channels
Rain absorption/emission over ocean
oc height, rate, ~f2
Humidity absorption/emission
has a different spectrum
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Current NPOESS Aircraft Sounder Testbeds

Dryden Flight Research Center EC99-45225-2 Photographed 0CT1999
One of Dryden's two Airborne Science ER-2s which are used as science platforms for earth % @
science, atmospheric research, satellite calibration and data validation. NASA/Dryden +=~

Dryden Flight Research Center EC99-45110-7 Photographed 26JUL1999
ERAST's Proteus in flight over the Mojave Desert in California. Scaled Composites/Patrick Wright .:/
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NAST-M Location on Airborne Platforms

Proteus ER-2
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Brightness Temperature Perturbation [Kelvin]

THORpex Cloud Signatures
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Hurrlcane Bonnie Eye, NAST-M, dry eye

Hurricane Bonnie - Brightness Temperature Image at 118. 75 +3.5 GHz
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Hurricane Bonnie — Brightness Temperature Image at 50.3 GHz
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Typhoon Rex — AMSU August 26, 1998
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54-GHz Resolution Enhancement: 50 — 15 km

15-km AMSU-B 183%+7-GHz Data
16 Oct 2002, 0117 UTC
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Instantaneous 50-km AMSU vs. NEXRAD
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RMS Discrepancies (mm/h) between
AMSU and NEXRAD

Range of 15-km 15-km 50-km 50-km
NEXRAD rain rate | (30-110 km | (110-230 km | (30-110 km | (110-230 km
from radar) | from radar) | from radar) | from radar)
< 0.5 mm/h 1.0 1.4 0.5 0.5
0.5-1 mm/h 2.0 2.6 0.9 1.1
1 -2 mm/h 2.3 2.7 1.1 1.5
2 —4 mm/h 2.7 3.9 1.8 2.3
4 — 8 mm/h 3.5 7.4 3.2 5.2
8 — 16 mm/h 6.9 8.4 6.6 6.5
16 — 32 mm/h 19.0 17.2 12.9 14.6
> 32 mm/h 42.9 39.2 22.1 21.7

F.W. Chen and D.H. Staelin
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Polar Precipitation, 20 July 2002
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AMSU 24-hr Precipitation Image, July 2003
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AMSR-E Hurricane Isabel 89V GHz — 9/18/03
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Annual AMSR-E vs. AMSU/NOAA-16, 1-deg.

Comparison of the Mean Rain Rates over Qcean from July 2002 to June 2003 of AMSR-E and NOAA 16 AMSU
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Rain Frequency
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Agqua/AMSU/HSB 50-km Precipitation
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Two scanning antennas

ATMS Changes
from AMSU

No inter-swath gaps

50 — 33 km resolution T(h)
Nyquist sampling for T(h)
More 183-GHz channels

50 — 75 km humidity < 2km

2 or 3 simultaneous orbits
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CMIS — Main
Capabilities

2.2-meter antenna for 6 — 89 GHz
0.5 x 0.7 m antenna for 166-192 GHz
40x68 to 12x16-km spot sizes
1700-km swath width

30+ channels for humidity profiles, clouds
and precipitation, surface properties,
tropospheric to mesospheric temperatures
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Geostationary Microwave (GEM) Concept

3" Thick Composite
/ Reflector Practical 2-m antenna

Nodding / Morphing
Subreflector

Space Calibration Nodding-subreflector scanning

Receiver | 429-GHz oxygen and 380-GHz
Package water vapor bands (others?)

16-18 km resolution at nadir

Feeds Continual severe storm mapping

~ Azimuth Motor
& Compensator

M. Shields
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Summary

e Passive microwave sensors, in concert with
other sensors and improved assimilation and
modeling techniques, have considerably
extended the nowcast and forecast capabilities
of operational NOAA and DoD severe weather
systems.

 Further significant improvements will result
from the NPOESS assets to be launched later
this decade.
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